Endorphinergic mechanisms in cerebral blood flow autoregulation.
The influence of naturally occurring opioid peptides (Met-enkephalin (Met-Enk), dynorphin (DYN), beta-endorphin (beta-EP)) as well as morphine and the opiate antagonist naloxone and specific antisera on cerebral blood flow autoregulation was studied in anesthetized, artificially ventilated rats. Local hypothalamic blood flow (CBF, H2-gas clearance technique) and total cerebral blood volume (CBV, photoelectric method) were simultaneously recorded. Autoregulation was tested by determining CBF and CBV during consecutive stepwise lowering of the systemic mean arterial pressure to 80, 60 and 40 mm Hg, by hemorrhage. Resting CBF decreased following Met-Enk, DYN, beta-EP or morphine administration without simultaneous changes in CBV. Naloxone administration, on the contrary, increased CBV without affecting local CBF. Autoregulation of cerebral blood flow was maintained until 80 mm Hg, but not completely at 60 and 40 mm Hg arterial pressure in the control group. General opiate receptor blockade by 1 mg/kg s.c. naloxone abolished autoregulation at all levels, since CBF and CBV passively followed the arterial pressure changes. Intracerebroventricularly injected naloxone (1 microgram/kg) as well as a specific antiserum against beta-EP, but not against Met-Enk or DYN, resulted in the very same effect as peripherally injected naloxone. The present findings suggest that central, periventricular beta-endorphinergic mechanisms might play a major role in CBF autoregulation.